RADIATION THERAPY 
DEFINITION OF TERMS 


ABSORBED DOSE - amount of ionizing radiation absorbed per unit mass of irradiated material. 

ACCELERATOR (particle) — device that accelerates charged subatomic particles to great energies. These particles or rays may be 
used for direct medical irradiation and basic physical research. Medical units include LINAC, Betatrons and Cyclotrons. 
ASYMMETRIC JAWS - four independent x-rays collimators that are used to define radiation treatment field. 

ATTENUATION — removal of energy from a beam of ionizing radiation when it traverses matter, accomplished by disposition of 
energy in matter and by deflection of energy out of the beam 

BETATRON - electron accelerator that uses magnetic induction to accelerate electrons in circular path; also capable of 
producing photons. 

BIOPSY — removal of a small piece of tissue for examination under the microscope. 

BRACHYTHERAPY — placement of radioactive nuclide or nuclides in or on neoplasm to deliver a cancericidal dose 

CANCER — term commonly applied to malignant disease; abnormal growth cells. 

CANCERICIDAL DOSE — dose of radiation that results in the death of cancer cells 

CARCINOGEN - any cancer producing substance or material such as nicotine, radiation, or ingested uranium. 

CARCINOMA - cancer that arises from epithelial tissue, either glandular or squamous epithelium. 

CERROBEND BLOCK — beam shaping device made of lead alloy that attenuates the x-ray beam, preventing exposure of normal 
tissue 

CHROMOSOME - unit of genetic information that guides cytoplasmic activities of the cell and transmits hereditary information 
COBALT 60 - radioisotope with the half-life of 5.26 years, average gamma ray energy of 1.25 MeV (range 1.17 to 1.33 MeV) and 
ability to spare skin with build up depth in tissue of 0.5 cm. 

COLLIMATOR - diaphragm or system of diaphragm made of radiation absorbing material that defines dimension and direction 
of beam. 

CONFORMAL RADIATION - treatment designed to deliver radiation to the exact target volume as seen on any plane (e.g. 
transverse, sagittal, vertex view) requires a three dimensional treatment planning system. 

CONTOUR - reproduction of an external body shape, typically in the transverse plane at the level in the central axis of the beam 
CURE — usually a 5 year period after completion of treatment during which time the patient exhibits no evidence of disease 
DECAY or DISINTEGRATION - transformation of radioactive nucleus, resulting in emission of radiation 

DIFFERENTIATION — acquisition of cellular function and structure that differs from function and structure of original cell type. 
DIRECT EFFECT - radiation that interacts with an organic molecule such as DNA, RNA or a protein molecule. This interaction 
may inactive the cell. 

DOSIMETRY — measurement of radiation dose in an absorbing medium. 

ETIOLOGY -— study of causes of diseases 

EXTERNAL BEAM TREATMENT - delivery of radiation to a patient from a unit such as linear accelerator in which the radiation 
enters the patient from the external surface of the body 

FIELD — geometric area defined by collimator or radiotherapy unit at skin surface. 

FRACTIONATION - division of total planned dose into numerous smaller doses to be given over a longer period. 

GAMMA RAY - electromagnetic radiation that originates from radioactive nucleus and causes ionization in matter 

GRAY (Gy) — international unit for the quantity of radiation received by the patient. 1 cGy = 1 rad 

GRENZ RAY - x-ray generated at 20 kVp or less 

HALF-LIFE — time required for radioactive material to decay to half its initial activity. 

HALF VALUE LAYER - thickness of attenuating material inserted in beam to reduce beam intensity to half of the original 
intensity 

HIGH DOSE RATE BRACHYTHERAPY - use of a high activity radionuclide placed within the body for the treatment of cancer. 
Delivers more than 1200 cGy per hour. 

IMAGE GUIDED RADIATION THERAPY (IGRT) — use of images to verify treatment isocenter, target and patient positioning 
before initial radiation treatment 

IONIZATION — process in which one or more electrons are added to or removed from atoms, creating ions; can be cause by high 
temperatures, electrical discharges or nuclear radiation. 

IONIZING RADIATION — energy emitted and transferred through matter that results in the removal of orbital electrons. 
INTENSITY MODULATED RADIATION THERAPY (IMRT) — modification of beam intensity to deliver non-uniform exposure across 
radiation field. 

ISOCENTRIC - referring to rotation around a fixed point. 

ISODOSE LINE CURVE - curve or line drawn to connect points of identical amounts of radiation in a given field. 

ISOTOPE — atoms that have the same atomic number but different mass number. 

LESION — morbid change in tissue; mass of abnormal cells. 
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LINEAR ACCELERATOR (LINAC) — device for accelerating charged particles such as electrons, to produce high energy electron or 
photon beams. 

LINEAR ENERGY TRANSFER (LET) - rate at which energy is deposited as it travels through matter. 

LOW DOSE RATE BRACHYTHERAPY - use of a low-activity radionuclide placed within the body for treatment of cancer. Dose is 
slowly delivered, 40 to 500 cGy per hour, to a small volume of tissue over a period of days. 

MALIGNANCY -— cancerous tumor or lesion. 

MEDICAL DOSIMETRIST — person responsible for calculation of proper radiation treatment dose that assist the radiation 
oncologist in designing individual treatment plans 

MEDICAL PHYSICIST — specialist in the study of law of ionizing radiation and their interactions with matter 

METASTASIS — transmission of cells or group of cells from primary tumor to sites elsewhere in body. 

MULTILEAF COLLIMATOR (MLC) - individual collimator rods within the treatment head of the linear accelerator that can slide 
inward to shape radiation field 

ONCOLOGIST — physician specializing in the study of tumors. 

ONCOLOGY - study of tumors 

PALLIATION - to relieve symptoms; not for cure 

PATHOLOGIST - specialist in the study of the microscopic nature of disease. 

PATHOLOGY - study of nature of diseases. 

PROPYLACTIC SURGERY — preventive surgical treatment 

RADIATION ONCOLOGIST — physician specializing in use of ionizing radiation in treatment of disease 

RADIATION ONCOLOGY - medical specialty involving the treatment of cancerous lesion using ionizing radiation 

RADIATION THERAPIST — person trained to assist and take directions from the radiation oncologist in the use of ionizing 
radiation for treatment of disease. 

RADIATION THERAPY - older term used to define medical specialty of treatment with ionizing radiation. 

RADIOACTIVE — pertaining to atoms of elements that undergo spontaneous transformation, resulting in emission of radiation. 
RADIOCURABLE - susceptibility of neoplastic cells to cure (destruction) by ionizing radiation 

RADIOSENSITIVITY — responsiveness of cells to radiation 

RADIUM (Ra) — radionuclide used clinically for radiation therapy. Atomic number 88, half-life 1622 years. 

REACTOR - cubicle in which isotopes are artificially produced. 

RELATIVE BIOLOGIC EFFECTIVENESS (RBE) — compares radiation beam with different LETs and their ability to produce a specific 
biologic response. 

SIMULATOR - diagnostic x-ray machine that has the same geometric and physical characteristic as radiation therapy treatment 
unit. 

SKIN SPARING — in megavoltage beam therapy, reduced skin injury per centi-gray (cGy) exposure because electron equilibrium 
occurs below skin; occurs % to 2 inches deep, depending on energy. 

STEREOTACTIC RADIATION THERAPY (SRT) — use of small focused radiation beams to treat small extracranial or intracranial 
lesion; delivered with conventional fractionation or in 2 to 5 treatments instead of single treatment as in stereotactic 
radiosurgery. Rigid immobilization of patient is required. 

STEREOTACTIC RADIOSURGERY -— use of multiple, narrow, highly focused radiation beams to deliver a large dose in a single 
treatment to a small intracranial lesion. The patient is immobilized with a fixed stereotactic head frame. 

SURGICAL BED — area of excision and adjacent tissue manipulated during surgery. 

SYSTEMIC — throughout the human body 

TELETHERAPHY - radiation therapy technique for which source of radiation is at some distance from patient. 

TREATMENT FIELD — anatomic area outlined for treatment (e.g. AP or RL pelvis) 

TUMOR/TARGET VOLUME - portion of anatomy that includes tumor or adjacent areas of invasion. 

UNDIFFERENTIATION - lack of resemblance of cells to cells of origin. 

WEDGE FILTER — wedge shaped beam attenuating device used to absorb beam preferentially to alter the shape of isodose 
curve. 
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